Objectives: The objective of this work was to identify the high-risk occupations in Iran and to re-inspect occupations that were related to bladder cancer. Materials and Methods: In the study, 300 patients suffering from bladder cancer and 500 control individuals were interviewed. Demographic information, occupational history, and history of exposure to chemical compounds such as aromatic amines for each participant were collected. ORs and 95% CIs were calculated using unconditional logistic regression for each occupation. Results: There was a significantly increased risk of bladder cancer among truck and bus drivers (OR = 11.3), skilled agricultural, forestry and fishery workers (OR = 6.0), metal industry workers (OR = 6.0), domestic housekeepers (OR = 5.9), and construction workers (OR = 3.8). Conclusions: The study showed a strong correlation between truck and bus drivers, skilled agricultural, forestry and fishery workers, metal industry workers, domestic housekeepers, as well as construction workers and the increased risk of bladder cancer in these occupations.
INTRODUCTION
Bladder cancer is the third most common type of cancer among men in Iran, and the second in Isfahan [1] . Occupation has been identified as the second most important risk factor for bladder cancer, after smoking. It has been estimated that occupational exposure may account for as much as 20% of all bladder cancers [2] . Exposure to aromatic amines such as benzidine [3] [4] [5] , 4-aminobiphenyl (one of the most important ingredients in tobacco that causes cancer) [5] , β-naphthylamine, 4-chloro-o-toluidine in dyestuff manufacture, rubber and other industries, which are the only specific agents, has been undoubtedly associated with bladder cancer [6, 7] . Associations of exposure to these agents with bladder cancer have been clearly established, but exposure to other agents such as paints, dyes, metals, industrial cutting fluids, polycyclic aromatic hydrocarbons (PAHs) [5, 8] and motor exhaust fumes is also linked to the increased risk of bladder cancer [4, [9] [10] [11] [12] [13] [14] . Work-related exposure to these potential bladder carcinogens occurs in a number of industries including aromatic amine manufacture, dyestuff manufacturing industries, rubber and cable manufacture, textile and leather works, driving occupations, hairdressing and the coal tar, aluminum, and gas industries [5] . Although more than 40 different occupations have been associated with the elevated risk of bladder cancer, the evidence for most occupations has remained unclear [15] . In this case-control study in Iran, we have investigated various bladder cancer risk factors including occupation, drinking water source, smoking, narcotic consumption, past medical history, as well as life style factors such as drinking tea, coffee, barbecue foods consumption and the history of bladder cancer in the family. We have had two main objectives in this study: to identify the high-risk occupations of bladder cancer that has been increasing in Iran (Isfahan province) every year (Figure 1 ), and to reinvestigate the high risk occupations that were identified in previous studies. After the data collection, occupational titles were encoded in accordance with the International Standard Classification of Occupation, 2008 (ISCO-08) (International Labor Office 2007) [16] by providing each occupation with a one-, two-, three-, and four-digit ISCO code. One-digit codes indicated major occupational groups, two-digit codes sub-major groups, three-digit codes minor groups, and four-digit codes unit groups. 620 different occupations were classified to 10 major groups in this study. Some occupations were categorized into one group by the occupational health experts due to the relatively small numbers as well as similarity in their potential and exposure. Thanks to matching compliance of cases and controls by age, sex and living region, these confounders were controlled. Odds ratios, also, were adjusted to other potential confounders including current smoking status, number of cigarettes smoked per day, body mass index, drinking tea, drinking coffee and educational level by the use of logistic model. For analysis of the data and estimation of odds ratio (OR) and corresponding 95% confidence intervals (95% CI), the SPSS 15 software and unconditional logistic regression test for each occupation and industry were used.
RESULTS
The study results were obtained by interviewing 300 bladder cancer cases, and 500 population controls. Cases included 269 males (89.7%), 31 females (10.3%) whereas the controls included 464 males (92.8%), 36 females (7.2%), with a mean age of 68.9 (SD = 10.9) years among the cases and 67.4 (SD = 10.1) among the controls. Average body mass index (BMI) was 23.6 (SD = 4.2) and 25.6 (SD = 3.7) in cases and controls, respectively ( Table 1 ). The staging system most often used for bladder cancer is that of the American Joint Committee on Cancer (AJCC). This is also called the Tumor, obtained from those who agreed to participate in this study. 300 bladder cancer cases out of 1853 patients registered in the Cancer Registry Center of Health Department of Isfahan University of Medical Sciences agreed to participate in the study. Information was collected by phone or face-to-face interviews. Population controls were selected from the same region where the cases lived. We chose controls randomly basing on the phone digit number in the area where cases lived. After selecting them we interviewed them and if they had no history of any cancer, we included them in the study, so the cases and controls matched in terms of age, sex and living region. The purpose of the study was explicitly explained so as to obtain the participants' consent. In total, 500 controls participated in the study, providing a response rate of 83.4%. The questionnaire designed to elicit detailed information on demographic factors such as calculated body mass index (BMI), occupational history, background of exposure to chemical materials (particularly aromatic amines), drinking water sources, smoking, narcotic consumption, past medical history, life style factors (drinking tea, coffee, etc.), and family history of bladder cancer. Lifetime occupational history including: every occupation which the case or control performed for at least 6 months, the industry name, job title, number of years spent on performing each profession, number of hours worked per day, chemicals and materials used, and self-reported exposures was collected. In the study, in total, 87 occupations were identified among the cases and controls. These occupations were categorized into 22 groups according to the exposure agents and nature of the job. After grouping job titles in accordance with the International Standard Classification of Occupations (ISCO-08), correlation between a significantly increased risk of bladder cancer and occupation among heavy truck and bus drivers (OR = 11.3, 95% CI: 1.32-92.5) skilled agricultural, forestry and fishery workers (OR = 6.0, 95% CI: 2.32-15.72), sheet and structural metal Node, Metastasis (TNM) system. Using this system in the staging of bladder cancer, we observed: Tis (0.4%), Ta (2.7%), T1 (4%), T2 (29%), T3a (6.3%), T3b (33.6%) and T4 (24%). The results of our study indicated that there was no significant difference in the number of years of smoking in two groups (p = 0.7). However, the difference in the number of daily cigarette consumption was significant (p < 0.001) the effect of which was controlled in a multivariate model (unconditional logistic regression) (p < 0.001). 
DISCUSSION AND CONCLUSIONS
In this case-control study, 300 bladder cancer cases and 500 population controls were interviewed. After adjusting the two groups in terms of age sex and living region, it became clear that heavy truck and bus drivers (ISCO 833) were more at risk of bladder cancer than the other participants (OR = 11.3, 95% CI: 1.30-92.05). This finding was compatible with the findings of similar studies carried out in Spain and Western Europe [6, 10, 12, 23] . It may be due to exposure to many hazards such as diesel exhaust fumes [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] , smoke, oil and oil compounds. Diesel exhaust fumes contain many aromatic nitro compounds which are capable of creating some intermediaries such as aromatic amines in the body [19] [20] . These fumes formula C2H14N2 is one of the most important herbicides that increase the risk of bladder cancer [25, 26] . Challier and Viel (1995) found that the mortality rate resulting from bladder cancer among the grape farmers exposed to pesticides in France was not higher than among the rest of population. However, the farmers tended to smoke fewer cigarettes than ordinary people and thus they should have lower mortality rate. And so, this lack of difference was linked to the effect of the pesticides [27] . Another important research conducted by Kabat (1986) on non-smokers in the U.S indicated that the odds ratio was significantly increased among non-smoking farmers, which strengthened the concept of bladder cancer inducing effect of pesticides (OR = 9.7, p < 0.05) [28] . Koutros et al. (2009) in the U.S evaluated the effect of pesticides, herbicides, which contain aromatic amine (Imazethapyr), and the risk of bladder cancer. In this study a significant trend was observed between the risk of bladder cancer and the increased exposure time (RR = 137%, p trend = 0.01) [7] . Furthermore, in our study, the risk of bladder cancer was increased 6 times among sheet and structural metal workers, molders and welders in Isfahan compared to the control group (ISCO 721, OR = 6.0, 95% CI: 2.84-14.08). This was probably due to the exposure to cutting oils (13, 28) , which might contain aromatic amines as additives and also N-nitrosamines [22] . This finding is similar to the findings of Kogevinas et al. (2003) [6] . It is also compatible with the results of the study by Hours et al. (1994) which showed that the risk of bladder cancer among the cases was 2.5 times greater than among the control group (OR = 2.5, 95% CI: 1.2-1.4) [29] . In another study conducted by Colt et al. (2004) , the risk of bladder cancer among male operators in metal industries, who were involved in welding and molding, was 16.6 times higher than among the control group (OR = 16.6). The risk was caused by the exposure of participants to oil also contain polycyclic aromatic hydrocarbons [21] which can increase the risk of bladder cancer among the forementioned workers [22] . The second group which is threatened by bladder cancer consisted of the skilled agricultural, forestry, fishery workers and farmers. In the studies carried out in recent decades on the association between agricultural employment and the high risk of bladder cancer, the researchers have seldom found a significant statistical association. For example; the study conducted in 2007 by CM Samanic and his colleagues in Spain, found no association between these variables (OR = 0.8, 95% CI: 0.06-1.0) [24] . Similar studies found an association between this occupation and the reduced risk of bladder cancer as a result of low prevalence of smoking cigarette, proper diet, and high physical activity. This study showed a significant association between agricultural employment and the increased bladder cancer risk among men (ISCO 60, OR = 6.0, 95% CI: 2.32-15.72). This relationship was not significant in case of women (OR < 1.0). This significance was probably caused by the past history of agriculture in the province and country, uncontrolled use of pesticides including insecticides, herbicides and carbamate poisons that are chemical compounds containing Nitrogen (amining agent) in their structures. Exposure to aromatic amines such as benzidine, 4-amino biphenyl, β-naphthylamine, and 4-chloro-o-tolouidine was also likely to increase the risk of bladder cancer. These chemicals are used in industries such as paint manufactures, rubber and some other industries [9] . The studies showed an extraordinary carcinogenic potential of β-naphthylamine in humans with a 200-fold elevated bladder cancer risk [17] . Polycyclic aromatic hydrocarbons (PAHs) [5, [8] [9] and motor diesel exhaust [9] [10] [11] [12] [13] [14] [15] were also related to the elevated risk of bladder cancer.
The studies carried out between 1990 and 1995 confirmed the influence of these poisons on the increasing number of deaths due to bladder cancer. Paraquat, with the chemical country to another. For example, painters who paint the building walls with TiO 2 (titanium dioxide) base paint, white color, or other mineral paints(colored) showed no increase in bladder cancer risk, whereas painters who were frequently exposed to aniline base paints from the 1940s to 1950s, were at greater risk of bladder cancer [21] . In this study, there was no significant association between painting and bladder cancer (ISCO 7131, OR = 1.8, 95% CI: 0.20-4.21). Moreover, no significant association was observed between the occupations in textile industries, rubber, paint, print, leather and shoes, and the increased risk of bladder cancer (OR < 1.0).
The result of this study demonstrated probable relationship of aromatic amines, an important group of chemicals contributing to bladder cancer, with some high risk occupations in Isfahan. In the investigation, the occupations such as heavy truck and bus drivers, skilled agricultural, forestry and fishery workers, sheet and structural metal workers, molders and welders, domestic housekeepers, as well as construction and related trades workers, excluding electricians , were identified as the highest risk occupations leading to bladder cancer (OR > 1.0). Generally, it seems that the status of high risk occupations in Isfahan was similar to the one in other countries. Only agriculture was rarely considered as a high risk occupation in other countries. This difference is pro bably caused by the long past history of agriculture in this region, uncontrolled use of poisons, ignoring the extent of exposure, and inappropriate use of protective equipment.
compounds (carbohydrate) such as linseed oil, fuel oil or furnace oil and coal tar pitch during a twenty-year period of their seniority [30] .
In this study, a significant association was observed between domestic housekeepers and the increasing risk of bladder cancer among women (OR = 5.9, 95% CI: 2.61-11.62). However the reason is not obvious. It might be a result of the participant's exposure to washing agents and detergents, and the smoke from frying food oil. This finding is similar to the result of the study by Reulen et al. (2007) in Belgium, in which housekeepers and cleaners were reported as more likely threatened by bladder cancer (OR = 2.7, 95% CI: 1.1-6.6) [31] . Studies carried out by Silverman (1989) [30] , Porrue et al. (1996) , showed that construction occupations such as stone masoning, insulation, etc. were considered as high bladder cancer risk occupations (OR > 1.0). In addition, Risch et al. (1988) found 3.11 times increased risk of bladder cancer among road workers who were exposed to asphalt and tar [33] .
In this study a significant association between construction and related trade workers, excluding electricians, and the increased bladder cancer risk was found, the causes of which is not perfectly clear. However, exposure to asphalt and other hydrocarbon compounds may contribute to such a risk. Cases in this study were at risk 3.8 times greater than the controls (ISCO 71, OR = 3.8, 95% CI: 1.33-3.21).
Hairdressing was identified as one of the highest risk occupations of bladder cancer because of the exposure to dye [9, 34, 35] . In this study no significant association was identified between them. Painters might be threatened by the risk of bladder cancer because of their frequent exposure to paint components and polycyclic aromatic hydrocarbons [9] . Some studies, however, found no significant association between them [12, 36] . This probably depends on the kind of material, painting style, and the extent of individual contact which differs from one
